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A mult istep immunocytochemical method ut ilizing horseradish perox idase as an imm uno-
logica lly bound marker was used to detect and loca li ze IgA depos its in skin of patients with 
dermatit is herpetiform is at the ul trastru ctura l level. IgA was found in the upper pap illary 
dermis forming irregular aggregates in seemingly haphazard distri but ion . T hese aggregates 
were assoc iated wit h microfibrilla r bundles and wit h t he microfibr illar component of the 
elastic t issue. IgA was a lso detected on anchoring fibrils, bu t showed no top ica l relationship 
to the basa l la mina which was a lways spared . This finding indi cates that basa l la mina 
components do not serve as ta rget sites for the immunologic reaction occurring in dermatitis 
herpetiformis. The selective affini ty of IgA deposits to microfibrill ar bundles may be relevant 
to t he hypothesis that the skin pa thology in dermati t is herpetiform is is caused by circulating 
glu ten- ant iglu ten complexes, trapped in t he skin by re t iculin-bound antireti culin ant ibodies 
whi ch cross-react wit h glu ten . 
The relationship of derm atitis herpetiformis 
(DH) to bullous pemphigoid (BP ) which has been a 
cont roversia l subject in t he past can now be 
considered clarifi ed. BP is characteri zed by auto-
an t ibodies aga inst an as yet undefined basement 
membrane ant igen and if t his autoimmune phe-
nomenon is visua li zed by direct or indirect immu-
nofluorescence (IF) procedures, a cont inuous, lin -
ear base ment membrane zone (BMZ) pattern of 
staining resul ts. Ultrastructura l in vestigations 
[1-3 ) have demonstrated that t he deposits of IgG 
and C3 in BP a re restri cted to the basal la mi na, 
most of t hem being confined to the la mina lucid a 
which sepa rates basal ce lls from t he basa l lamina 
proper. In DH, by contrast, t he J g deposits are 
a lmost exclusively IgA, t hey are usua lly seen 
scattered within the derm al papillae [4) (Fig. 1) 
and only rarely are they deposited linearly along 
t he BMZ (5). It is not understood whether t he 
papillary IgA is deposited at random or is bound to 
spec ific structures and whether it bears any rela-
t ionship to t he basal lamina. The a im of t his study 
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Abbreviat ions: 
BMZ: basement me mbra ne zone 
BP: bullous pemphigoid 
BSA: bovine serum a lbumin 
DH: dermat it is herpetiform is 
FITC: fluorescein isothiocyanate 
F /P: flu orescein/ prote in ratio 
HRP: horseradish perox id ase 
IF: immunofluorescence 
PBS: phosphate- buffered sa line 
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was to pinpoint t he exact sites of t he IgA deposits 
by electron microscopy using a recent ly developed 
mult istep im munochemica l method which uti lizes 
horseradish peroxidase (HRP) as an im munologi-
cally bound marker [1] . 
MATERIALS AND METHODS 
Principle of the Procedure 
In t he first step of t he procedure a goat- ant ihu man IgA 
a n t ibody is made to react with in vivo-bound IgA within 
the skin . In a second step, t his goat ant ibody is linked to a 
rabbit - antigoat a nt ibody whi ch. owing to its biva lent 
nature, may a lso bind a goat- an ti-HRP an t ibody which is 
added in t he th ird step. T he cha in is completed by the 
reaction between the H RP ant ibody and its respective 
an t igen HRP; the locali zation of the latter is visuali zed 
by a cytoc hemica l technique. 
Reagents 
T issues . Biopsy spec imens were obta ined under loca l 
anesthes ia from the para lesiona l skin of 2 patients in 
whom t he d iagnosis of DH had been esta blished clin i-
cally, histologically, and immunologically. Norma l 
human skin served as con trol. T he biopsy specimens were 
halved with a razor blade and one- ha lf, meant to be used 
for light microscopy, was snap frozen in liquid n itrogen 
and stored at - 70°C unti l used . T he other ha lf was cut 
into stri ps of t issue, measur ing 3- 5 x 1 x 1 mm , which 
were washed in phosp hate-buffered sa li ne (PBS), pH 7.2, 
at 4°C for 30 mi n before being processed fo r electron 
microscopy. 
Antisera. Goat- a n t ihu man IgA an t iseru m : T his an ti -
serum was a fluorescein isothiocyanate (FITC) conjugate 
with the following characteristics: FITC 75 !lg/ml ; tota l 
prote in 14.5 mg/ml ; fluorescein /protein ratio (F/P) 5.17 
x 10- 3 (weight) or 2. 12 (molar); specific ant ibody 470 
!lg/m l. Op t ima l work ing d il ut ion : 100 !lg/ ml. 
Ra bbit- a ntigoat IgG a nt iserum : T his a ntiseru m, a lso a 
FITC conjugate, was commercia lly obtained from Beh-
ringwerke AG, Marbu rg, FRG, and had the fo ll owing 
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characteristics: tota l protein concen t ra ti on , 10 ± 3 mgl 
ml ; F/P, 2.5 ± 1.5 (mola r); specifi c ant ibody, 1 mg/ml. 
Working dilu t ion: 500 JJ g/ml. 
Goat anti -HRP ant iserum : T wo ou tbred goats were 
im muni zed accord ing to Trifts hauser et a l 16 1 ut ili zing 
HRP (Sigma, grade VI , RZ3) as an ant igen . One-millili-
t er a liquots of complete Freund 's a djuvant conta ining 1 
m g of HRP were injected intracutaneously in to mul t iple 
sites of t he shoulder and hip regions of t he a nim a ls at 
weekly intervals and ant ibody t ite rs were moni tored 
biweekl y in an Ouchte rlony assay wi t h HRP (1 mg in 
PBS) serving as an ant igen in t he cente r well and 
doubling dilution of goat serum in the periphera l wells. 
Immuni zation was term in ated at 11 weeks when the 
t ite rs had reached 128 and 64 , respective ly. T he anim a ls 
were sacrificed and pa rt of the raw goa t serum was 
subjected to a Cohn fractionation and freeze- dryin g 
procedure as modified after Deutsch [7 J. This was kindly 
performed by Grand Island Biologica l Co ., Divis ion of 
Mogul Co., Gra nd Island, N. Y. Working dilu t ion : 200 JJ g 
specific ant ibody/m l. 
The monospec ific ity of the goat- antihum an IgA a nt i-
serum and of t he ra bbit- a nt igoat IgG a nt iserum was 
proved by immunoelectrophores is, whereas the goat-
an t i-HRP ant iserum was checked fo r HRP specificity by 
radia l im munodiffus ion . 
HRP (Sigma Co., Grade VI , RZ3) was used in a 
concentrat ion of' 20 JJ g/ml. 
Diluents : PBS-4% bovine serum albumin (BSA) 
served as a diluent for the goat- ant ihum an IgA a ntibody. 
The other ant isera employed were dilu ted in equa l parts 
of PBS and norm a l huma n serum. 
Im munocytochemical Procedu res 
Unfixed 5- JJ cryosta t sections and non frozen 50-JJ sec-
tions, prepared with a Smith & Farquha r tissue chopper 
(Ian Sorva ll , Inc.) were subjected to the immunologic 
reaction chain and processed for light microscopic and 
e lec tron microscop ic examina tion, respect ively. The re-
action product was visualized in both procedures by t he 
Gra ha m and Karnovsky technique [8 J. Tec hni ca l deta ils 
of the whole procedure have been extensively outlined in 
previous publications [1 ,9 ]. 
Controls 
1. Omi ssion of each one of the individua l steps of t he 
in cubation sequence including the incuba tion wi t h HRP 
and HRP cytochemistry. 
2. In vit ro blocking of HRP by a 20-fold excess 
(weight) of spec ifi c goat- a nti -HRP ant ibody for 1 hr a t 
37°C. 
3. Reference control by IF : due to the fact tha t the 
goat- antihum an IgA ant iseru m ha ppened to be a FITC-
la beled conjuga te, reference cont rol was performed ut ili z-
ing t he ve ry same antiserum . 
4. Utiliza tion of norma l human skin instead of DH 
skin as substrate . 
RESU LTS 
Light Mi croscopy 
Granular precipi ta tes of t he rea ction product 
were found scattered in the derma l papillae of 
paralesional skin ; they were dark brown and corre-
sponded in size and distribut ion to the stippled 
fluorescence observed in the IF control prepara -
t ions (Fig. 1) . The precipitates were easily discerni-
ble against the uniform brownish background 
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F IG. 1. Dermatit is herpetiformis; d irec t immunofluO-
rescence; para les iona l skin. Typical pattern of' 19A de-
posits wit hin the de rm al papill ae. (Goat- ant ihuman IgA 
conjugate; x 100). 
sta ining which was a lso observed in norma l human 
skin and was cons idered nonspecifi c . The omission 
of t he individua l incuba tion steps, blocking of 
HRP by an excess of anti -HRP antibody, and the 
u t ilization of norma l huma n skin as substrate gave 
negati ve results. All these secti ons were d evoid of 
spec ific st a ining. 
Elec tron Mi croscopy 
Focal aggregates of t he e lectron-dense react ion 
product were d etected in the papillae of parale-
siona l DH skin . They were granular in a ppeara nce, 
of irregular confi guration , and measured up to 1 to 
2 J.L in diamete r (Fig. 2) ; they were dis tribu ted 
throughout t he pa pill ary dermis bu t were parti cu-
la rly frequent near the derma l- epidermal junction ; 
they correspond in distribu t ion to the IgA deposits 
detected by light microscopy. These aggregates 
were a lways localized below the basal la mina 
which was never involved by reacti on product. At 
higher magnifications the aggregates of HRP reac-
t ion product appeared associated wit h bundles of 
microfibrils and this was particula rly striking in 
the subepiderma l a reas (Fig. 3). In deeper regions 
of the papilla ry bod y, reaction product adhered to 
the microfibrill a r portion of some elastic fibers but 
collagen fib ers were a lways spared (Fig. 4). Reac-
tion product was frequently found to be associated 
wit h anchoring fibrils, enhancing t heir ba nding 
pattern. No reaction product was detected on other 
structures or other sites, in either the dermis or 
epidermis . Control specimens were completely 
devoid of electron -dense deposits . 
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FIG. 2. Dermatitis herpetiformis; HRP-ant i-HRP sandwi ch technique; pa ralesional skin . Electron-dense reaction 
product (a8terioks) indica ti ng the sites of IgA deposits whi ch form subep iderm al aggregates. The basal lamina (arrow 
t ips ) is completely devoid of precipi tate. K C: kera tinocyte (x 37,000). 
DISCUSS ION 
All immunologic resul ts ava ilable to date indi -
cate that di fferen t pathologic mechanisms are 
operative in BP and DH. In BP the Ig deposited in 
the skin in vivo is mainly IgG (10] while in DH it is 
IgA or IgA in addition to IgG or IgM [4,5, 11- 13 ). 
Seventy to 85% of patients with BP have detecta-
ble circulating antibodies to the basement mem-
brane in their serum but such an t ibodies do not 
occur in DH ; in the latter disease a number of other 
autoant ibodies have been reported [14] includ ing 
antireticulin antibodies [15- 17); fina lly, the distri -
bu tion patterns of the in vi vo-deposited Ig are 
diffe rent in the two d iseases and only the so-ca lled 
"cont inuous pattern" of IgA, observed in some 
cases of DH, has given ri se to some confusion [18, 
19]. Owing to t he limits of resolu t ion of IF tech-
niques, it has so fa r not been possible to unequivo-
call y exclude involvement of basemen t membrane 
st ructures in the immunologic reaction of DH. 
Although Seah et a l (1 2J showed by immunoelec-
tron microscopy that the Ig deposits in a case of 
DH exhibiting t he "cont inuous pattern " located 
beneath t he basement membrane, t hey did not 
specify the relation of the precipi tates to the 
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FIG. 3. Dermatit is herpetifo rm is; HRP-an ti-HRP sandwich technique. Subepidermal aggregates of HRP reaction 
product (asterisks) associated with microfibril bundles (Mf) . Finely granular precipitates accentuate the periodicity of 
longitudinally sectioned microfibrils and of anchoring fi brils insert ing in the basa l lamina (arrow tips). KC: 
kerat inocyte (x 83,6(0). 
ul t rastructura l morphology of t he junctiona l 
region . The findin gs reported in t hi s pa per prove 
t hat IgA spares t he basa l lamina in t his disease 
and they reem phasize t he fact t hat DH and BP are 
diffe ren t en t it ies wi th differen t pathogenic mech-
anisms . 
The observation t hat t he IgA aggregates are 
associated with and confined to microfibrils and 
anchor ing fibrils may have a bearing on curren t 
hypotheses in the pathogenes is of DH. These 
patients have a gluten-sensit ive enteropa thy [20] 
which improves with a glu ten-free diet [21] and 
t hey have elevated intestinal IgA [22 ]. It has 
t herefore been hypothesized t hat sensit ization to 
gluten could result in the formation of IgA 
antibody-glu ten complexes which could gain 
access to t he circulat ion [1 2]. The cutaneous IgA 
deposits would reflect circulating immune com-
plexes, t rapped in t he skin ; t hey could activate the 
complement cascade and could t hus be involved in 
the pathogenesis of the skin lesions. It has, in fact, 
been suggested by Provost and T omasi [23 ] t hat in 
DH complement acti vation occurs and is mediated 
by IgA via t he a lternative pat hway. The reason for 
t he loca li zation of t hese postulated complexes at 
the dermal-epidermal junction has remained 
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FIG. 4. Dermatitis herpetiform is; HRP-anti-HRP sandwich technique. Electron-dense reactIOn product assocI-
ated with t he microfibrillar component of a n elastic fiber. ote accentuation of the periodicity of t he microfibrils by 
t he finely granular precipitates. Amorphous elastin (E) and collagen fibers (C) a re devoid of HRP deposits ( x 22,200). 
unexplained. Antireticulin antibodies have been 
shown to occur in DH and their occurrence could 
expla in this phenomenon : Seah et al [1 2] have 
demonstra ted that these antibodies can be ab-
sorbed from the serum by gluten and gluten 
fraction III, respectively, and this suggests that 
they cross-react with gluten. It is therefore conceiv-
able that circulating antireticulin antibodies fix to 
dermal reticulin and , due to their cross- reactivity 
with gluten , trap circulating gluten- antigluten 
complexes at these sites. The selective assoc iat ion 
of IgA with microfibrils , described in the present 
paper , fits this concept. 
It could a lso be argued that the HRP aggregates 
observed on microfibrils were caused by the 
antireticulin antibodies proper. This possibility 
does not appear likely because antireticulin anti-
bodies are mainly of the IgG class [17], t heir 
incidence in DH ranging from 17 to 22% [16,17 ], 
whereas the typ ical Ig deposits in DH are IgA and 
occur in practically all cases [13,24 ]. 
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